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,A method for producing food additive, food additive 
and the use of it 

The present invention relates to a procedure 
for preparing a food additive as defined in the pream- 
5 ble of claim 1. Moreover , the invention relates to a 
food additive , its use and a preparation containing 
the additive. 

A balance of intestinal microbes is a condi- 
tion for the health and well-being of animals and for 

10 their productivity. Disturbances of this balance ap- 
pear as diarrhoea and other intestinal health problems 
and may even lead to death. 

The commonest nutritional method used to 
avoid the effects of noxious microbes on the health of 

15 single-stomach animals is to add various antibiotic 
and chemotherapeutic substances inhibiting microbial 
growth to the fodder used to feed the animal. To main- 
tain intestinal balance and to avoid the use of anti- 
biotics, it' is also possible to use fodders containing 

20 added probiotic products, such as various microbes, 
acids and yeasts. 

Another method used to prevent intestinal di- 
seases is to inhibit the adherence of noxious microbes 
on the wall of the intestine. A method used to achieve 

25 this is to add to the fodder mixtures various oli- 
gosaccharides, which adhere to the receptors on the 
intestinal wall or to microbial receptors, thus pre- 
venting noxious microbes from settling on the intesti- 
nal wall. Moreover, it has been established that cer- 

30 tain oligosaccharides,' e.g. f ructo-oligosaccharides 
promote the growth of bif idomicrobes beneficial to 
animals. 

A problem with the use of antibiotics is that 
it promotes the development of microbial strains immu- 
35 ne to antibiotics and thus leads to health risks to 
humans. A problem with probiotic products is that they 
have a variable and generally low efficacy and are 
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quite expensive to use. Likewise, a problem with fod- 
ders containing pure oligosaccharides is that they ha- 
ve a variable and generally low efficacy in preventing 
intestinal diseases- In addition, the price of pure 
5 oligosaccharides is high. 

The object of the present invention is to 
eliminate the problems described above. 

A specific object of the present invention is 
to disclose a procedure for preparing a food additive 

10 having an effect on intestinal microbes that promotes 
the health and/or growth of animals. 

A further object of the invention is to 
disclose a food additive that makes it possible to re- 
duce intestinal diseases in animals. 

15 A further object of the invention is to 

disclose the use of a new additive prepared according 
to the present invention and a preparation containing 
such an additive. 

As for the features characteristic of the in- 

20 vention, reference is made to the claims. 

In the procedure of the invention for prepa- 
ring a food additive , raw material containing oli- 
gosaccharides and/or polysaccharides is treated so 
that its cell structure is opened and the amount of 

25 free oligosaccharides and/or polysaccharides and/or 
the amount of oligosaccharides and/or polysaccharides 
on the surface of the cell structures are/is - in- 
creased, i.e. e.g. the cell structure breaks up, to 
release the oligosaccharides and/or polysaccharides 

30 for use to prevent intestinal diseases. This treatment 
can also be used to release said components. 

The invention also discloses products prepa- 
red by the method of the invention, their use and pre- 
parations containing additives according to the 

35 claims. 

In raw materials based on vegetable, animal 
and/or microbial products containing oligosaccharides 
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and/or polysaccharides, the oligosaccharides and/or 
polysaccharides are fixedly bound to the cell walls 
and other insoluble structures in the raw material. 
Investigations carried out in conjunction with the 
5 present invention revealed that adding such raw mate- 
rial directly to fodder does not produce any favou- 
rable effects of oligosaccharides; the animal (and hu- 
man) digestive system is generally unable to decompose 
e.g. the cell wall of a yeast cell and release the de- 

10 sired oligosaccharides and/or polysaccharides. It was 
further established in the investigations that by tre- 
ating the raw materials so that the amount of free 
oligosaccharides and/or polysaccharides and/or the 
amount of oligosaccharides and/or polysaccharides on 

15 the surface of the cell structures are/is increased, 
e.g. the cell structure of the raw material breaks up, 
a product is obtained that, when given to an animal 
together with fodder, substantially reduces intestinal 
diseases in the animal. 

20 The mechanism of action of the product 

obtained in preventing intestinal diseases has not 
been fully elucidated in the investigations carried 
out, so it is based on various assumptions. According 
to one model, using the products obtained by the pre- 

25 sent method in conjunction with fodders inhibits 
microbial adherence to the intestine, in other words, 
the oligosaccharides and/or polysaccharides and/or- ot- 
her substances released in conjunction with the break- 
up of the cell structure of the raw material are assu- 

30 med to act as analogues to the receptors of noxious 
microbes, such as E.coli, in the intestine and to in- 
hibit the ability of the microbes to attach to the 
wall of the intestine. 

According to another model, the products 

35 obtained via break-up of the raw material cell struc- 
ture affect the growth of noxious microbes in both the 
small and the large intestines, in other words, bene- 
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ficial intestinal microbes, such as lactic acid bacte- 
ria and bifidobacteria , are able to utilise the oli- 
gosaccharides and/or polysaccharides for their nutri- 
tion whereas noxious microbes , such as E.coli and sal- 
5 monella, are not. This favours the growth of benefi- 
cial microbes at the expense of noxious ones. 

According to a third model, the decomposition 
products obtained via hydrolytic treatment of the raw 
material are assumed to have an effect on the immune 

10 reaction of the animal, i.e. certain raw material com- 
ponents, e.g. saccharine structures containing phos- 
phor in yeast may improve the animal's immune reacti- 
on, thereby inhibiting intestinal diseases. 

Further, the components formed via hydrolytic 

15 treatment of the raw material may affect the adsorpti- 
on of toxins; i.e. the components may bind and neutra- 
lise microbial toxins, thus inhibiting intestinal di- 
seases. The assumed mechanisms of action described 
above may also work in combination, inhibiting intes- 

20 tinal diseases, in animals. 

The raw material used in the procedure of the 
invention may be any cellular raw material based on a 
vegetable, animal and/or microbial product containing 
oligosaccharides and/or polysaccharides , preferably in 

25 large quantities. The raw material may be e.g. a vege- 
table-based product, such as lignin-based plant or 
wood material, or a raw material obtained from these 
that contains oligosaccharides and/or polysaccharides, 
or it may be e.g. wood, a final, intermediate or se- 

30 condary product of chemical pulp industry. Further, 
the raw material may be a sugar industry product or 
by-product, such as beet cuts, containing plenty of 
oligosaccharides and/or polysaccharides . Particularly 
advantageous raw materials are different yeast fungi, 

35 especially baking yeast, brewing yeast and/or feeding 
yeast, such as Saccharomyces cerevisiae, Kluyveromyces 
sp or Candida utilis and other yeast fungi that can be 
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produced. 

In the raw material used, the oligosacchari- 
des and/or polysaccharides are bound to the cell 
structures of the raw material. Oligo- and polysaccha- 
5 rides can be released from the raw material by brea- 
king up the cell structure of the raw material hydro- 
lytically using an acid and/or an alkali, and/or enzy- 
matically. Acids usable in the hydrolysis are e.g. or- 
dinary mineral acids, such as hydrochloric acid, sul- 

10 phuric acid, phosphoric acid, nitric acid, etc., as 
well as strong organic acids, such as formic acid, 
acetic acid, propionic acid, etc. The pH range used in 
acid hydrolysis may be below 4, e.g. about 2. In alka- 
li hydrolysis, the alkalis used may be e.g. ordinary 

15 alkaline hydroxides such as sodium hydroxide, caustic 
potash etc., ammonium hydroxide or other alkalis rele- 
asing oligosaccharides and/or polysaccharides. 

Among the enzymes usable in enzymatic hydro- 
lysis are various cellulolytic and proteolytic enzy- 

20 mes, e.g. cellulases, acid or alkaline proteases, 
which may be selected according to the properties of 
the raw material to be used. In hydrolysis of yeast, 
e.g. Torula yeast, the culture solution of a derivati- 
ve of Traiaetes sanguines can be used. Furthermore, ot- 

25 her added enzymes, proteases, ribonucleases and deami- 
nases can be used in the hydrolysis. The enzyme treat- 
ment can also be implemented using a combination of 
several enzymes, simultaneously or in succession; e.g. 
protease treatment or protease treatment followed by 

30 ribonuclease treatment and deaminase treatment, in 
which process the protease breaks down the RNA, and 
when the amino acids are released, the ribonuclease 
breaks down the RNA into various nucleotides and the 
deaminase converts the adenosine mononucleotide into 

3 5 inosine mononucleotide. The protease treatment can be 
implemented using any known protease. Generally, the 
procedure can be implemented using enzymes mentioned 
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in the specifications referred to below and/or other 
known enzymes having the desired effect of breaking up 
the cell structure, together and/or separately, e.g. 
as described in the specifications referred to below. 
5 The degree of hydrolysation is e.g. of the 

order of 50 %, e.g. 60-20 w-%, preferably 55 - 25 w- 
%. When baking yeast is used as raw material, yeast 
extract may constitute e.g. about 46 w-% of the dry 
matter. Correspondingly, when brewing yeast is used, 

10 the proportion of extract is generally lower, e.g. of 
the order of about 28 w-%. 

Both the soluble and the insoluble fraction 
obtained via hydrolysis contain certain amounts of the 
desired oligosaccharides and/or polysaccharides. On 

15 the one hand, the soluble fraction can generally be 
used e.g. in the production of a feed stuff or 
foodstuff; on the other hand, the soluble fraction can 
also be removed to be used for other purposes. 

Hydrolytic decomposition of yeasts is descri- 

20 bed in the following patent specifications and appli- 
cations: US 3 914 450, US 3 443 969, US 5 288 509, 
EP 299 078, JP 57-219695 and PCT/FI/96/00326. These 
and other prior-art methods can be used in conjunction 
with the present invention, the usable fraction being 

25 expressly the fraction containing oligosaccharides 
and/or polysaccharides or the non-fractionated product 
obtained as such. Thus, specification PCT/FI96/00326 
describes the recovery of flavours, such as nucleoti- 
des, peptides and amino acids e.g. from brewing yeast 

30 and baking yeast, whereas in the present invention it 
is primarily the other components that are recovered, 
and, if desired, the flavours can be separated e.g. as 
described in the specification referred to. On the ot- 
her hand, the separation of flavours can be omitted; 

35 in other words, part or all of the flavours can be in- 
cluded in the product prepared according to the inven- 
tion. 
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Besides hydrolytic treatment, it is also pos- 
sible to apply a treatment of the raw material with a 
detergent and/or a treatment that breaks up the cell 
structure of the raw material, e.g. by subjecting the 
5 cell structure to a mechanical, hydrostatic and/or 
pneumatic force, and/or to a heat treatment. Moreover, 
it is possible to use combinations of the above- 
mentioned methods, e.g. a treatment breaking up the 
cell and/or a heat treatment combined with an enzyma- 

10 tic or other hydrolytic treatment. If desired, the 
product obtained via hydrolytic treatment and/or via a 
treatment breaking up the cell and/or via heat treat- 
ment can be treated with a detergent to wash it. 

If desired, the food additive produced accor- 

15 ding to the invention can be processed further, e.g. 
by fractionating or concentrating the saccharine 
structures obtained in the treatment. The further tre- 
atment, such as fractionation or concentration can be 
implemented by any method known in itself. The frac- 

20 tionated and/or concentrated products obtained can be 
used as such for fodder or food, or they can be mixed 
with feed stuffs and/or foodstuffs known in themsel- 
ves. 

The product prepared by the method of the in- 
25 vention can be added to a fodder or foodstuff as such, 
moisturised or dried, and it can generally be treated 
as desired. 

The food additive prepared by the method of 
the invention can be used in fodders for single- 

30 stomach animals, e.g. pigs, poultry, calves, fur ani- 
mals such as foxes and minks, pets such as dogs and 
cats, horses, especially foals, and so on, to prevent 
intestinal diseases. The food additive can be used in 
fodders/foods for single-stomach animals in amounts of 

35 approx. 0.05 - 1.5 w-%, preferably about 0.1 - 1 w-% 
of the total amount of fodder, calculated in terms of 
dry matter and depending on the degree of hydrolysati- 
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on; the percentages have been calculated based on a 
degree of hydrolysation of 50 %; the percentages de- 
pend on the degree of hydrolysation. The additive can 
be used together with fodder/food or as such. The ad- 
5 ditive is preferably so used that the amount of addi- 
tive used is .0.1 - 0.6 g/kg, calculated from the daily 
ration of foodstuff and/or feed stuff in terms of dry 
matter per kilogram of the animal's living weight. 

The food additive of the invention can also 

10 be used in food for people , e.g. in food products for 
children or adults or as a preparation served separa- 
tely to promote health, to balance intestinal microbes 
and to inhibit intestinal diseases. 

The additive prepared by the method of the 

15 invention, when added to fodder intended for animals, 
effectively inhibits the growth of harmful micro- 
organisms and promotes the growth of beneficial micro- 
bes. At the same time, the growth of the animals, uti- 
lisation of fodder and the overall economy of produc- 

20 tion are improved. Further, the environmental emis- 
sions caused by the production are reduced because the 
animal is able to utilise the fodder more effectively. 
In addition, the use of the products of the invention, 
i.e. organic feed products, in the fodder for animals 

25 makes it possible to stop using antibiotics in fodder. 
The risk for the development of microbial strains im- 
mune to antibiotics is reduced and the health risks 
they cause for humans are also reduced. 

In the following, the invention will be 

30 described in detail by the aid of embodiment examples 
by referring to the attached drawings, in which 

Fig. 1 illustrates the adherence of bacteria 
in the mucus of an intestine treated using products 
prepared from yeast by the method of the invention. 

35 



EXAMPLE 1 

In a laboratory test, food additive according 
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to the invention was prepared from baking yeast 
(PCT/FI96/00326) . In the test, the effect of a pro- 
cessed yeast fraction on the adherence of E.coli bac- 
teria to the mucous membranes in the intestine of a 
5 pig was tested using micro-titre plates; the test is 
described in the publication Conway, P.L., (1990) In- 
fection and Immunity, 58, 3178-3182. Presence of K88- 
specific receptors in preine ileal mucus is age depen- 
dent . 

10 It was established that the additive of the 

invention in a 1-% solution inhibits microbial adhe- 
rence by 70-90 %, depending on the coli strain. The 
results are shown in Table 1. 

15 Table 1 



E.coli strains 


Inhibitio 
n 


strain 1 


77 % 


strain 2 


83 % 


strain 3 


70 % 


strain 4 


82 % 


strain 5 


74 % 


strain 6 


90 % 


strain 7 


80 % 



EXAMPLE 2 

In a laboratory test, food additive according 
to the invention was prepared from dried blood by tre- 
20 ating it with a detergent enzyme. 

It was established that the additive of the 
invention inhibits bacterial adherence. by 90-95 %, de- 
pending on the coli strain. The results are shown in 
Table 2. 

25 



WO 98/27829 



PCT/FI97/00831 

10 



Table 2 



E.coli strains 


Inhibitio 
n 


strain 1 


93 % 


strain 2 




strain 3 


89 % 


strain 4 


94 % 


strain 5 




strain 6 


96 % 


strain 7 


90 % 



EXAMPLE 3 

In a laboratory test, food additive according 
5 to the invention was prepared from sugar beet cuts by 
acid hydrolysis. Inhibition of bacterial adherence was 
determined as in Example 1. The results are shown in 
Table 3. 

It was established that the additive of the 
10 invention inhibits bacterial adherence by 92-96 % 
(Table 3) . 

. Table 3 



E.coli strain 


Inhibitio 
n 


strain 1 


92 % 


strain 2 


96 % 



EXAMPLE 4 

15 Additive according to the invention was pre- 

pared from larch by hydrostatic heat treatment. Inhi- 
bition of bacterial adherence was determined as above. 
The results are shown in Table 4. 

It was established- that the additive of the 
20 invention inhibits bacterial adherence by 96-98 %. 
Table 4 



E.coli strain 


Inhibition 


strain 1 


96 % 


strain 2 


98 % 



WO 98/27829 



PCF/FI97/00831 



11 

EXAMPLE 5 

In this test, four equal groups of pigs were 
fed with the following fodders: 

Group 1: basic fodder (reference) 
5 Group 2: basic fodder + 40 ppm Avilamysine 

Group 3: basic fodder + product according to 
the invention, prepared from yeast, in an amount of 
0.5 w-% (of dry matter) 

Group 4: basic fodder + product according to 
10 the invention, prepared from yeast, in an amount of 
1.0 w-% (of dry matter). 

The results are shown in Table 5. 



Table 5 . 


Effect of 


yeast 


addition on 


develop- 


ment of piglets 










Group 


1 


2 


3 


4 


Yeast % 


0 


0 


0.5 


1.0 


Avilamysine 




+ 






Piglets 


72 


72 


72 


72 


Starting weight, 


kg 9.5 


10.6 


10.7 


9.0 


Final weight, kg 


23.0 


24.1 


24.2 


22.4 


ADG, g/d 


456 


502 


512 


433 


FCR kg fodder /kg 


1.97 


1.81 


1.77 


1. 96 



25 Weight increase 

The analysed fodder composition did not dif- 
fer from the calculated composition for any one of" the 
groups. Both Avilamysine and the 0.5 w-% addition of 
yeast preparation increased the growth and fodder con- 

30 sumption effectively as compared with the reference 
group (group 1, Table 5). The yeast preparation and 
Avilamysine were substantially equal in effectiveness. 
The 1 w-% addition of yeast preparation had a slightly 
negative effect * on the growth of the piglets; it 

35 clearly reduced the fodder consumption, which may have 
been the cause for the lower result. The test result 
indicates that the amount of the product of the inven- 
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tion in fodder/foodstuff may preferably be under 1 w- 
%, e.g. up to 0.9 w-%. - The use of yeast , e.g. bre- 
wing yeast as protein raw material, in fodders is 
known in prior art. The amounts of yeast used are 2-10 
5 w-% of the fodder, and yeast has been used to replace 
other protein raw materials, such as crushed soy, wit- 
hout any harmful effects on growth. 

EXAMPLE 6 

10 An amount of a product according to the in- 

vention, obtained from baking yeast, was added to the 
fodder of growing piglets. The fodder for the referen- 
ce group contained Olaqvindox chemotherapeutic sub- 
stance, 50 mg/kg. In the fodder for the yeast group, 

15 instead of Olaqvindox, yeast fraction according to the 
invention was added in an amount of 0.5 %. The results 
are shown in Table 6. 

The yeast fraction addition clearly reduced 
diarrhoea in the piglets; the average diarrhoea index 

20 was 1.5 for the yeast group and 2.5 for the Olaqvindox 
group. In addition, 100 % of the farrows in the Ola- 
qvindox group had to be treated with an antibiotic or 
with zinc oxide because of diarrhoea. For the yeast 
group, the corresponding need was 12.5 %. 

25 



Table 6 



Group 


Olaqvindox 50 
ppm 


Yeast frac- 
tion 0.5 % 


Pigs 


79 


87 


Initial weight, leg 


7.10 


7.50 


Final weight, kg 


12.47 


12.96 


Additional growth, 
g/day 


'255 


261 . 


Fodder efficiency kg/kg 


1.61 


1.60 


Diarrhoea index 


2.5 


1.5 


Treatments for diarr- 
hoea, % of farrows 


100 


12.5 
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Diarrhoea index graduation: 1 = normal fa- 
eces, 2 = loose faeces, 3=watery diarrhoea 

EXAMPLE 7 

5 An amount of a product according to the in- 

vention, obtained from baking yeast, was added to the 
fodder of growing pigs. The measurement was implemen- 
ted as in the preceding example. The results are shown 
in Table 7. 

10 

Table 7 



Group 


Olagvindox 
50 ppm 


Yeast fraction 
0.5 % 


Number of pigs 


150 


140 


Initial weight, kg 


21.7 


21.3 


Test days, d 


33 


33 


Additional growth, g/day 


777 a 


847 a 


Fodder efficiency kg/ kg 


2.07 


1.87 



EXAMPLE 8 

„ An amount of a product according to the in- 
15 vention, obtained from baking yeast, was added to the 
fodder of growing piglets to 'investigate its effect on 
the growth and health of piglets and on fodder utili- 
sation. Each test group comprised 6x4 piglets. The 
test groups were divided as shown in Table 8 . 

20 

Table 8. 

Additive 0 Olaqvindox Avilamysine 

50 ppm 40 ppm 

Yeast fraction + - + + 

25 

In the fodder for the yeast groups, additive, 
i.e. yeast fraction, prepared from yeast by the method 
of the invention was added in an amount of 0.5 %. The 
results are shown in Table 9. 
30 The addition of yeast fraction somewhat imp- 
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roved the growth of the piglets and the fodder utili- 
sation (Table 9) . The effect of yeast is particularly 
evident in the case of fodders without additives, in 
which the addition of the yeast fraction increased pig 
5 growth to the same level as for fodders with additi- 
ves . 



Table 9. Effect of yeast fraction on the 



growth of piglets and fodder utiJ 


Lisation 


Addition of yeast 
fraction 




+ 


no additi- 
ve 


no additi- 
ve 
+ 


Number of piglets 


72 


72 


24 


24 


Initial weight, kg 


13.42 


13.62 


13.50 


13.50 


Final weight, kg 


23.73 


24.80 


22.38 


24.55 


Additional growth, 
g/day 


493 


535 


429 a 


526 b 


Fodder efficiency, 
kg of fodder/kg of 
additional growth 


1.94 


1.73 


2.16 


1.78 



10 a,b (p<0.05) 

EXAMPLE 9 

In this test, yeast fractions were prepared 
for microbiological tests. The raw materials used were 

15 baking yeast and brewing yeast, which were treated 
with an acid, enzyitiatically or autolysed with salt.* 

In the acid hydrolysis, the pH of the yeast 
suspensions was maintained at the value 4.0 by using a 
strong HC1 solution (10 h) , and the temperature was 

20 maintained at 60°C. The next day, the pH was lowered 
to the value 2.0 (11 h) . Finally, the temperature was 
raised to 68°C (12 h) . The reaction mixture obtained 
was neutralised (pH 6.2) and centrifuged (4000 rpm, 20 
min) . From the soluble (supernatant) fraction and the 

25 cell residue, the dry matter content and adhesion were 
determined as in Example 1. Table 10 presents the dry 
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matter content values. 

In the enzymatic hydrolysis, the yeast sus- 
pensions were subjected to a heat treatment (95 °C for 
about 10 min.), whereupon they were transferred into a 
5 fermentor, pH 5.8, temperature 65 °C. The proteolytic 
enzyme used was papain (Promod 144 L) . In the final 
enzymatic treatment with ribonuclease, the nucleotides 
of RNA were split and deamizyme GMP was converted into 
IMP. The reaction mixtures were centrifuged (4000 rpm, 

10 20 min) . From the soluble fraction and the cell resi- 
due, the dry matter content and adhesion were deter- 
mined as described above. The dry matter content va- 
lues are presented in Table 10. 

In the autolysis, the yeast was autolysed in 

15 a fermentor, temperature 50 °C, with 0.5 % NaCl added, 
mixing speed 100 rpm and reaction time 24 h. The reac- 
tion mixture was centrifuged (4000 rpm, 20 min) . From 
the soluble fraction and the cell residue, the dry 
matter content and adhesion were determined as descri- 

20 bed above. The dry matter content values are presented 
in Table 10. 

The brewing yeast used in this example was 
processed in the same way as the baking yeast (above) 
except that it was centrifuged (4000 rpm, 20 min.) be- 

25 fore the processing to remove most of the soluble beer 
components from it. After this, hydrolyses and autoly- 
sis were carried out as described above. 



Table 10. 



Sample 


Dry matter, w-% 


Brewing yeast 


12.0 


Baking yeast 


19.3 


Brewing yeast 


19.0 


Baking yeast , Autol., supern. 


19.3 


Brewing yeast, Autol. , supern. 


9.4 


Brewing yeast, Autol., total fraction 


20.9 


Baking yeast, Autol., total fraction 


18.1 
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DlcWing ycaSL, AUlOI. ; Cells 


ZD./ 


ijaJviny ycaSt, nu lOl . , C611S 


*3n n 


oSJcing yeast, Acia nyar. , total irac— 
tion 




nrewmg yeast, aciu nyar., LOtai rrac— 
Lion 




Dei King yeast , /\cia nyar . , ceiis 




Brewing yeast/. Acia nyar. / ceiis 


Zfl ft 




1 Q 1 
1-7.1 


Baking yeast, Acid hydr., supern. 


10.9 


Baking yeast, Enz., cells 


20.3 


Brewing yeast, Enz., cells 


18.5 


Baking yeast, Enz., supern. 


14.4 


Brewing yeast, Enz., supern. 


10.6 



When the dry matter content (supernatant) of 
the yeast extracts is considered, it can be seen that, 
in a comparison of different process types, the dry 
5 matter content of the enzymatically treated extract 
fractions is the highest dry matter content value. 
Thus, it can be assumed that the dry matter yield into 
yeast extract is highest in the process in question 
and, conversely, that the dry matter yield in the cell 

10 fraction is lowest. In each hydrolysis, the extracts 
produced from baking yeast had a higher dry matter 
content than brewing yeast (the source material dry 
matter content, too, was by 0.5 % higher for baking 
yeast than for brewing yeast) . There was no signifi- 

15 cant difference between the autolysate and the acid- 
hydrolysed extract fraction. The dry matter content 
values for the cell fractions corresponding to yeast 
extract confirm the dry matter distribution of the en- 
zymatically treated fractions to be in line with what 

20 could be concluded about the dry matter content of 
yeast extract, in other words, the dry matter content 
values of the cell residue were correspondingly all 
lowest in the enzymatic process. 
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When the dry matter distribution is calcula- 
ted from the extract (supernatant), which does not 
fully reflect the situation as the cell residue still 
contains some soluble dry matter not extracted, about 
5 46 % of the dry matter in the dry matter distribution 
of the enzymatic process was in the yeast extract when 
baking yeast was being processed. The corresponding 
value for brewing yeast was about 28 %. Accordingly, 
the extract yield will be about 50 % of the total dry 
10 matter. The yield values for brewing yeast were clear- 
ly lower. 

In acid hydrolysis the extract yield with ba- 
king yeast was about 44 % of the dry matter and in au- 
tolysis about 34 % of the dry matter. For brewing 
15 yeast, the corresponding figures were about 32 % 
(acid) and about 38 % (autolysis) . 

EXAMPLE 10 

A laboratory test was carried out to es- 

20 tablish the ability of processed baking yeast frac- 
tions to inhibit the adherence of E.coli K88 bacteria 
to the mucus in a pig's small intestine. The test pro- 
cedure is described in Example 1. In this procedure, 
the wells in a micro-titre plate are covered with 

25 mucus isolated from a pig's intestine. Radioactively 
branded bacteria are added onto the mucus either as 
such or together with the substance under examination. 
The bacteria are incubated in the micro-titre wells 
and non-adhering bacteria are washed away. The adhe- 

30 ring bacteria are loosened using a detergent and their 
number is calculated based on their radioactivity. 

Yeast was hydrolysed with enzyme and hydroch- 
loric acid. The enzyme used in the enzymatic hydroly- 
sis was papain (Promod 144 L), pH 5.8., temperature 65 

35 °C. In the final enzymatic treatment with ribonuclea- 
se, the nucleotides of RNA were split and deamizyne 
GMP was converted into IMP. The reaction mixtures were 
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centrifuged (1400 rpm, 20 min) . About 48 % of the dry 
matter was in the yeast extract. 

In the acid hydrolysis, pH 2, temperature 68 
°C, the reaction mixture was centrifuged (4000 rpm, 20 
5 min) , total extract yield about 50 % of total dry mat- 
ter. 

In this test, fresh baking yeast and pro- 
* cessed and spray-dried baking yeast fractions were us- 
ed as adherence inhibitors: soluble and solid fraction 
10 of enzymatically decomposed yeast, soluble and solid 
fraction of acid-hydrolysed yeast- The concentration 
of all yeast fractions and fresh yeast in the reaction 
mixture in the test was 0.16 % (dry matter). The re- 
sults are shown in Fig. 1. For a bacterium added wit- 
15 hout yeast fraction, the adherence to the mucus is 
represented by the value 100 %. 

The invention is not restricted to the 
examples of its embodiments described above, but dif- 
ferent variations of it are possible within the fra- 
20 mework of the inventive idea defined by the claims. 
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CLAIMS 

1. Procedure for preparing a food additive, 
to be used for the prevention of gastric disorders and 
intestinal diseases and/or for the promotion of 

5 growth, characterised in that a cellular 
raw material based on a vegetable, animal and/or 
microbial product and containing plenty of oligosac- 
charides and/or polysaccharides is treated hydrolyti- 
cally so that the cell wall structure is opened and 
10 the amount of free oligosaccharides and/or polysaccha- 
rides and/or the amount of oligosaccharides and/or po- 
lysaccharides on the surface of the cell wall are/is 
increased. 

2. Procedure as defined in claim 1, c h a - 
15 racterised in that the raw material is treated 

with an acid and/or an alkali. 

3. Procedure as defined in claim 1 or 2, 
characterised in that the raw material is 
treated enzymatically . 

20 4. Procedure as defined in any one of claims 

1-3, characterised in that the raw material 
is treated mechanically, hydrostatically or pneumati- 
cally and/or with heat so that the cell structure is 
broken up. 

25 5. Procedure as defined in any one of claims 

1 - 4, characterised in that the product 
obtained is treated with a detergent - 

6. Procedure as defined in any one of claims 
1-5, characterised in that the raw materi- 

30 al is yeast. 

7. Procedure as defined in claim 6, cha- 
racterised in that the raw material is baking 
yeast, brewing yeast and/or feeding yeast. 

8. Procedure as defined in any one of claims 
35 1-7, characterised in that the raw material 

is sugar beet cut, larch or. blood. 

9. Procedure as defined in any one of claims 
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1-8, characterised in that the oligosac- 
charide and/or polysaccharide product obtained is ad- 
ded to food in an amount of 0.05 - 1.5 w-%, calculated 
in terms of dry matter. 
5 10. Procedure as defined in claim 9, cha- 

racterised in that that the oligosaccharide 
and/or polysaccharide product obtained is added to 
food in an amount of 0.1 - 1 w-%, calculated in terms 
of dry matter. 

10 11. Food additive for the prevention of in- 

testinal diseases and/or promotion of growth, c h a - m 
racterised in that the additive has been prepa- 
red by hydrolytically treating a raw material based on 
a vegetable, animal or microbial product and contai- 

15 ning plenty of oligosaccharides and/or polysaccharides 
so that the cell wall structure is opened and the 
amount of free oligosaccharides and/or polysaccharides 
and/or the amount of oligosaccharides and/or polysac- 
charides on the surface of the cell wall are/is in- 

20 creased. 

12. Additive as defined in claim 11, cha- 
racterised in that the additive has been prepa- 
red by treating the raw material with an acid and/or 
an alkali. 

25 13. Additive as defined in claim 11 or 12, 

characterised in that the additive has been 
prepared by treating the raw material enzymatically-. 

14. Additive as defined in any one of claims 
11 - 13, characterised in that the raw mate- 

30 rial has been treated mechanically, hydrostatically or 
pneumatically and/or with heat so that the cell struc- 
ture has been broken up. 

15. Additive as defined in any one of claims 
11 - 14, characterised 8 in that the product 

35 obtained has been treated with a detergent. 

16. Additive as defined in any one of claims 
11 - 15, characterised in that it has been 
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produced using yeast as raw material. 

17. Procedure according to any one of claims 
11 - 16, characterised in that sugar beet 
cut, larch and/or blood has been used as raw material. 
5 18. Use of a food additive as defined in any 

one of claims 11 - 17 in conjunction with food inten- 
ded for the prevention of gastric disorders and intes- 
tinal diseases and/or for the promotion of growth, the 
amount of additive used being 0.05 - 1.5 w-% of the 
1 0 amount . 

19. Use of additive as defined in claim 18, 
characterised in that the amount of additive 
used is 0.1 - 1 w-%. 

20. Use of food additive according to claim 
15 18 or 19 for animals. 

21. Use of food additive according to claim 
18 or 19 for humans. 

22. Preparation containing a food additive, 
designed for the prevention of intestinal diseases 

20 and/or for the promotion of growth and intended to be 
given to an animal/human to be fed, characte- 
rised in that the preparation contains a prepara- 
tion according to any one of claims 10-16 in an amount 
of 0.01 - 0.6 g/kg, calculated from the daily ration 

25 of foodstuff and/or feed stuff as dry matter per kilo- 
gram of living weight. 

23. Preparation as defined in claim "20, 
characterised in that the amount of additive 
contained in the preparation is 0.05 - 1.5 w-% of the 

30 daily ration of foodstuff and/or feed stuff. 
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